T , a Gram-positive, non-spore-forming, non-motile coccus, was isolated from soil from a ginseng field in South Korea and characterized in order to determine its taxonomic position. 16S rRNA gene sequence analysis revealed that strain Gsoil 098 T belongs to the family Nocardioidaceae, and the highest degrees of sequence similarity were found with Aeromicrobium marinum T2 T (99.0 %), A. 
The genus Aeromicrobium belonging to the family Nocardioidaceae (Nesterenko et al., 1985; Stackebrandt et al., 1997) was established by Miller et al. (1991) with a single species, Aeromicrobium erythreum. Subsequently, Nocardioides fastidiosa was transferred to the genus as Aeromicrobium fastidiosum (Tamura & Yokota, 1994) . Four further species have been described: Aeromicrobium marinum (Bruns et al., 2003) , A. alkaliterrae (Yoon et al., 2005) , A. tamlense (Lee & Kim, 2007) and A. panaciterrae (Cui et al., 2007) .
In a series of studies, we have attempted to isolate microorganisms from a ginseng field in order to investigate the community structure based on a culture-dependent method. In this study, a strain was isolated from the soil of a ginseng field in Daejeon (South Korea) and characterized using a polyphasic approach, including phylogenetic analyses based on 16S rRNA gene sequences, genomic relatedness and chemotaxonomic and phenotypic properties in order to determine the precise taxonomic position of strain Gsoil 098 T . The results indicate that Gsoil 098
T is a member of the genus Aeromicrobium, but it is clearly distinguished from the current Aeromicrobium species with validly published names.
Strain Gsoil 098
T was isolated from soil via direct plating onto R2A agar (Difco). Single colonies on these plates were purified by transferring them onto new plates four times and subjecting them to additional incubation for 5 days at 30 u C. Purified colonies were tentatively identified using partial 16S rRNA gene sequences. Strain Gsoil 098
T was deposited in the Ginseng Genetic Resource Bank (http:// www.ginsengbank.org) as strain GBS 39 T .
Cell morphology and motility were observed with a Nikon light microscope (61000 magnification) with cells grown for 3 days at 30 u C on R2A agar. The Gram reaction was determined according to the non-staining method described by Buck (1982) . Oxidase activity was evaluated via oxidation of 1 % p-aminodimethylaniline oxalate and catalase activity was determined by measuring bubble production after application of a 3 % (v/v) hydrogen peroxide solution. Acid production from carbohydrates was assessed using the procedures outlined by Cappuccino & Sherman (2002) . Growth at various temperatures (4, 15, 25, 30, 37 and 42 u C) was assessed on R2A agar and growth at different pH values (pH 5.0-10.0 at intervals of 0.5 pH units) was assessed in R2A broth. Salt tolerance was tested on R2A agar supplemented with 1-10 % (w/v) NaCl after 5 days incubation. Growth was also evaluated at 30 u C on nutrient agar, trypticase soy agar (TSA) and MacConkey agar. The API 20E, API 20NE and API ID32 GN microtest systems were employed in these tests according to the recommendations of the manufacturer (bioMérieux). Nitrate reduction was tested using API 20NE (bioMérieux). 
acid methyl ester analysis, the strain was allowed to grow on TSA for 48 h at 30 u C; two loops of well-grown cells were then harvested. Fatty acid methyl esters were prepared, separated and identified using the Sherlock Microbial Identification System (MIDI, Inc.) (Sasser, 1990) .
Genomic DNA for DNA-DNA hybridization was extracted and purified using the Qiagen Genomic-tip system 100/G and then enzymically degraded into nucleosides as described previously (Tamaoka & Komagata, 1984; Mesbah et al., 1989) . DNA-DNA hybridization was performed fluorometrically according to the method of Ezaki et al. (1989) using photobiotin-labelled DNA probes and microdilution wells. The hybridization was conducted in five replications for each sample. The highest and lowest values obtained for each sample were excluded; DNA relatedness values quoted are means of the remaining three values.
Genomic DNA for sequencing was extracted and purified with the Genomic DNA isolation kit (Core Bio System). The 16S rRNA gene was amplified from chromosomal DNA of strain Gsoil 098 T using universal bacterial primers 9F and 1512R (Weisburg et al., 1991) ; purified PCR products were sequenced by Genotec (Daejeon, South Korea) as noted in Kim et al. (2005) . The full sequence of the 16S rRNA gene was compiled using SeqMan software and edited using BioEdit (Hall, 1999) . The 16S rRNA gene sequences of related taxa were obtained from GenBank. Multiple alignments were performed using CLUSTAL_X (Thompson et al., 1997) , and evolutionary distances were calculated using Kimura's two-parameter model (Kimura, 1983) . The phylogenetic tree was constructed using the neighbourjoining method (Saitou & Nei, 1987) in MEGA 2 (Kumar et al., 2001) . A bootstrap analysis with 1000 replicates was also conducted in order to obtain confidence levels for the branches (Felsenstein, 1985) . All species of the genus Aeromicrobium were included in the phylogenetic tree.
T was cultured on R2A agar (Difco) at 30 u C and yielded white-coloured, circular colonies. Cells were aerobic, Gram-positive, non-motile cocci. The strain was able to grow at 4-30 u C, but not at 37 u C. Growth was not observed at 30 u C on MacConkey agar. Physiological characteristics of strain Gsoil 098
T are summarized in the species description, and a comparison of selected characteristics with related type strains is shown in Table 1 .
The cellular fatty acid profiles of strain Gsoil 098 T and related Aeromicrobium type strains are shown in Table 2 . The major cellular fatty acids of strain Gsoil 098 T included C 16 : 0 (32.7 %),10-methyl C 18 : 0 (tuberculostearic acid; TBSA) (20.6 %) and C 18 : 0 (12.9 %). Minor amounts of saturated fatty acids C 17 : 0 (3.2 %), 10-methyl C 17 : 0 (2.4 %) and 10-methyl C 19 : 0 (3.1 %) were also present. No significant differences in fatty acid profiles were found between strain Gsoil 098 T and Aeromicrobium species (Park et al., 1999; Bruns et al., 2003; Yoon et al., 2005) . TBSA and C 16 : 0 are dominant fatty acids in Aeromicrobium species, including strain Gsoil 098
T , but are minor components in Nocardioides species (Park et al., 1999; Bruns et al., 2003; Yi & Chun, 2004; Yoon et al., 2004 Yoon et al., , 2005 . The isolate contained a tetrahydrogenated menaquinone with nine isoprene units [MK-9(H 4 )] as the predominant isoprenoid quinine. The menaquinone type differed from that found in the genera Nocardioides, Marmoricola and Actinopolymorpha (Park et al., 1999; Urzì et al., 2000; Wang et al., 2001; Yoon et al., 2005 T , showed a lower degree of sequence similarity (94.8 %). As seen in the phylogenetic tree (Fig. 1) threshold that is generally regarded as delineating a genomic species. Thus, our results support the placement of strain Gsoil 098 T within a separate and previously unrecognized species, for which the name Aeromicrobium ginsengisoli sp. nov. is proposed.
Description of Aeromicrobium ginsengisoli sp. nov.
Aeromicrobium ginsengisoli (gin.sen.gi.so9li. N.L. n. ginsengum ginseng; L. n. solum soil; N.L. gen. n. ginsengisoli from ginseng soil).
Gram-positive, aerobic, non-motile cocci, 0.5-1.260.3-0.4 mm after growth on R2A agar (Difco) at 30 u C for (Park et al., 1999) ; 4, A.
fastidiosum DSM 10552 T (Park et al., 1999) ; 5, A. marinum DSM 15272 T (Bruns et al., 2003) ; 6, A. panaciterrae DSM 17939 T (Cui et al., 2007) ; 7, A.
tamlense JCM 13811 T (Lee & Kim, 2007 
L-lysine, L-methionine, L-threonine, L-valine, salicin, glycogen or dextran. The DNA G+C content of the type strain is 66.8 mol% as determined by HPLC. The predominant quinone is MK-9(H 4 ). Major cellular fatty acids include C 16 : 0 (32.7 %), 10-methyl C 18 : 0 (20.6 %) and C 18 : 0 (12.9 %), while minor saturated fatty acids C 17 : 0 (3.2 %), 10-methyl C 17 : 0 (2.4 %) and 10-methyl C 19 : 0 (3.1 %) are also present.
The type strain, Gsoil 098 T (5KCTC 19207 T 5JCM 14732 T 5GBS 39 T ), was isolated from soil of a ginseng field in Daejeon, South Korea.
